ABSTRACT
In the pathologies of the musculoskeletal system, one of the most common problems is neck pain with a prevalence of 22 to 30% in the general population. [1] For the treatment, the effects of pain-related disability should be evaluated. The functional scales used should be valid, reliable, and sensitive to clinical changes. Currently, biopsychosocial scales developed for the assessment of pain are preferred over biological models. [2] The Bournemouth questionnaires were developed by Bolton and Breen [3] and Bolton and Humphreys [4] to test treatment efficacy for back pain in 1999 and for neck pain in 2002. The Neck Bournemouth Questionnaire (BQc) is a multidimensional scale evaluating pain, physical function, social activity, anxiety, depression, work-related fear avoidance and pain control with seven items. [4] The maximum score is 70 points, obtained by totaling the scores of each of the seven items. It is sensitive to clinical changes and patients can fill it out themselves in a short time in clinical practice. [5] The French, Dutch, German, and Italian versions of the BQc were studied previously. [5] [6] [7] [8] In 2016, the reliability and validity of the Turkish version of the Neck Bournemouth Questionnaire (BQc-t) for low back pain was studied by Gunaydın et al. [9] In the present study, we aimed to translate the BQc into Turkish and to test the reliability and validity of the Turkish version of the BQc-t (Appendix 1) based on the need for a comprehensive scale to evaluate patients with chronic neck pain in Turkish from a biopsychosocial perspective.
PATIENTS AND METHODS
This article is produced from Dr. Onur Yılmaz's 2016 thesis study. Before the study, permission was obtained to initiate the study from Jennifer Bolton [4] who developed the BQc. A written informed consent was obtained from each patient. The study protocol was approved by the Ankara Numune Training and Research Hospital, Ethics Committee (220/2014). The study conducted in accordance with the principles of the Declaration of Helsinki.
Translation and cultural adaptation
For translation and cultural adaptation, the American Association of Orthopedic Surgeons (AAOS) guideline was used. [10, 11] -Stage 1 (Translation): The BQc was independently translated into Turkish by three translators: by a medical doctor fluent in English, by an English teacher who was working at a high school for 12 years, and by a professional translator. Only the medical doctor was informed about the questionnaire and the objective of translating it.
-Stage 2 (Synthesis):
A joint text was prepared with the participation of all translators.
-Stage 3 (Back translation):
The joint text was translated back into English by a professional translator and an English teacher who was living in Turkey for the last 10 years and who spoke Turkish, neither of whom were informed about the original text.
-Stage 4 (Clinician's committee):
The back translation was compared with the original text by a committee consisting of three physiatrists. They were asked to comment on points which could be related to cultural differences and might result in difficulties in daily life. The questionnaire was also checked by a Professor of Turkish language and literature and corrections were made in terms of the sentence structures.
-Stage 5 (Face validity, pretest):
The pre-final version of the questionnaire was used on 20 patients. The patients were asked to mention the points they did not understand.
-Stage 6 (Committee evaluation and test):
The results of the pretest were evaluated by a committee consisting of three physiatrists and two physiotherapists. The committee members were also asked to provide their opinions about the questions. The final version was prepared.
Study protocol
This study included a total of 97 patients (27 males, 70 females; mean age 46.6±10.6 years; range, 18 to 65 years) who were admitted to a physical therapy and rehabilitation outpatient unit with neck pain (for at least the previous 12 weeks) between June 2014 and July 2015. Exclusion criteria were as follows: having an inflammatory or infectious joint disease, shoulder pathology and fibromyalgia, diagnosis of psychiatric or neurological disease, history of malignancy, cervical trauma, and physical therapy to the neck within the previous six months.
All patients were evaluated with the BQc-t. In addition, for pain and disability, the Modified Neck Disability Index (MNDI) and the Visual Analog Scale (VAS) for the Neck Pain and Disability Scale (NPAD); for measuring the quality of life, the Short Form-36 (SF-36) were applied. [12] [13] [14] The patients were, then, recommended a physical therapy and rehabilitation program, and 79 patients accepted. They received hot pack therapy (20 min), continuous ultrasound (0.5 watt/cm 2 , 10 min), conventional transcutaneous electrical nerve stimulation (TENS) (30 min), and a neck exercise program at each therapy session for a period of two weeks. [15] After the patients completed the program, they were reevaluated with the existing scales. Eighteen patients who refused the therapy program underwent only a single evaluation.
Statistical analysis
Statistical analysis was performed using the IBM SPSS version 21.0 software (IBM Corp., Armonk, NY, USA) with the R package "polycor", and MS-Excel 2007. Descriptive statistics were expressed in mean and standard deviation (SD) for normally distributed data and in median (min-max) number (n) and percentage (%) for nominal data. Type-1 error rate was considered α=0.05 as statistically significant. Depending on the types of variables, the Spearman rho or polyserial correlation coefficients were calculated. A two-way mixed model was used to calculate intraclass correlation coefficients (ICCs).
-Reliability: The reliability was measured with the internal consistency and test-retest by calculation of the Cronbach alpha and ICC, respectively. [16] For this purpose, 30 patients were called back 72 h after the first evaluation and before the therapy. They were asked to answer the questions in the BQc-t again. The reason for deciding on 72 h was that it was a short enough time period for the clinical findings not to change and also a long enough one for the patients who were unable to remember their first answers.
-Validity: The internal construct validity of the scale was analyzed with the confirmatory factor analysis. The confirmatory factor analysis (CFA) is a multivariate statistical procedure used to test how well the measured variables represent the number of constructs. For testing the external construct validity of the scale, the correlation between the BQc-t results and NPAD, MNDI, and SF-36 was analyzed before and after treatment. [12] [13] [14] Correlation coefficients of 1.00-0.91 were regarded as perfect, 0.90-0.71 as good, 0.70-0.51 as moderate, 0.50-0.31 as acceptable, and <0.30 as weak. [16, 17] In the comparison between the scales, the questions matched for meaning during the previous studies were used. [4, 6] For testing the external longitudinal construct validity, the differences of every item on the BQc-t and of the total scores in the corresponding subscales and the total scores in the other scales for pre-and post-treatment evaluations were calculated, and the significance of each difference and its level of correlation was interpreted.
-Responsiveness: To understand whether the BQc-t could measure clinical change before and after treatment, sensitivity to change was calculated with the Kazis and Cohen methods as the effect size (ES) and standardized response mean (SRM). The common estimate of ES is the change in total score divided by the standard deviation of the pre-treatment value for the scale. The SRM is a value calculated by dividing the mean change score by the standard deviation of the change. When ES and SMR values were interpreted, values from 0.20-0.50 were regarded as weak, 0.50-0.80 as moderate, and above 0.80 as strong effects. [18, 19] Interpretability of scale was evaluated by minimal detectable change (MDC). The MDC is the minimal amount of change score outside of measurement error which may reflect true change. Based on total scores of the BQc-t before and after treatment, MDC was calculated. [20] The MDC was estimated to analyze whether treatment resulted in a real change beyond measurement error. The MDC is calculated by multiplying the standard error of measurement by the Z score associated with the desired confidence level and the square root of 2, adjusted for sampling from two different measures. The standard error of measurement is estimated as the SD pooled of pre-and post-treatment assessments multiplied by the square root of (1-r), where r is the ICC. The standard error of measurement quantifies within-subject variability and reflects the amount of measurement error.
RESULTS
A total of 97 patients with chronic neck pain were included in the study. The mean duration of neck pain was 48.0 (range, 6.0 to 300.0) months.
Translation and cultural adaptation
All translators easily came to a consensus at the translation stage. Although there was no need for cultural adaptation, minor changes were made in some words. The translators reported that the term to help used in Question 7 might mean to cope or to aid, resulting in a difficulty in understanding by the patients, and they agreed on using the term to alleviate.
Reliability-test-retest:
The ICC values of the questions of the BQc-t were found to be considerably high. Total ICC value was calculated as 0.945 (Table 1) . -Internal consistency: The Cronbach alpha coefficients were calculated as 0.877 and 0.907 for pre-and post-treatment, respectively. For all subscales, the reliability was found to be considerably high in the context of internal consistency ( Table 2 ). The factor loading of Question 3 was found to be the highest (0.833), whereas that of Question 7 was the lowest (0.588). With the elimination of Question 3, the ICC would be calculated as 0.848, while with the elimination of Question 7, it would be calculated as 0.882 (Table 3) .
Validity
-Internal construct validity: The scale questions that were analyzed with factor analysis were found to cluster in a single dimension. This single dimension was found to explain 58.23% of the total variance.
-External construct validity: The Question 7 of the NPAD and Part 8 of the MNDI were found to be left blank by the patients who did not drive as anticipated. As these questions might lead to mistakes in the statistical analysis, they were eliminated from the analysis as in previous studies. [21, 22] By matching the related subscales of the NPAD and MNDI with the BQc-t before and after treatment, except for Question 20 of the NPAD which matched with Question 7 of the BQc-t, a moderate to strong, positive and statistically significant correlation was found. In addition, by matching the items on the BQc-t with the relevant subscales of the SF-36 a weak, acceptable, moderately negative and statistically significant correlation was found (Table 4) . Furthermore, by comparing the total scores of the BQc-t with those of the NPAD and MNDI before and after treatment, a strong, positive and statistically significant correlation was found (r=0.763, 0.721 and 0.698, 0.750, respectively) (p≤0.001).
-External longitudinal construct validity: Based on the data obtained by matching the relevant subscales of the NPAD and MNDI with the items on the BQc-t before and after treatment, except for Question 7, a weak, moderately positive, statistically significant correlation was found. Likewise, by comparing the items on the BQc-t with the relevant subscales of the SF-36 before and after treatment, a weak and moderately negative, statistically significant correlation was found (p<0.001) ( Table 5 ). In addition, comparing the total scores of the BQc-t with those of the NPAD and MNDI before and after treatment was also found to be of statistical significance (r=0.833 and r=0.727, respectively) (p<0.001).
Responsiveness
The internal longitudinal construct validity of the BQc-t items was found to be considerably high and the Cronbach alpha coefficient was calculated as 0.898 (Table 6 ). When the sensitivities of the scales to change were analyzed, the ES of the BQc-t was 1.23 based on the Kazis method and 1.36 based on the Cohen method, and the SRM was found as 1.48. The ES and SRM values of the BQc-t were higher than those of the NPAD and MNDI ( Table 7) . The MDC score of the BQc-t was calculated as 20.31.
DISCUSSION
When examining the prevalence of neck pain, it is important to use an objective measurement tool for optimal clinical follow-up. Therefore, we attempted to adapt the BQc, which evaluates treatment efficacy in patients from a biopsychosocial perspective in seven items, into Turkish. The present study included 97 patients with neck pain. Tabachnick and Fidell [23] reported that, for factor analysis, a ratio of 10 participants per item was sufficient for the sample size. Thus, the required sample size was sufficient for the seven items. At the stage of adapting the BQc into Turkish, the AAOS guideline was used. In the literature, the number of subjects suggested for participation in the pretest stage ranges from 3 to 50. [11] Soklic et al. [6] and Gunaydın et al. [9] conducted a pretest on 30 patients in their studies. In the present study, a pretest on 20 patients was performed. At this stage, the patients reported that the questionnaire was understandable. This supports the face validity of the BQc-t. [24] For a scale to be valid, its reliability is a prerequisite. If the ICC value of a test is higher than 0.7, it is reliable in the context of test-retest. [25, 26] The ICC values of the French and the German versions of the BQc were found to be 0.99 and 0.97, respectively. [5, 6] In the present study, the ICC was identified as 0.945. This result shows that, in repetitive measurements, the BQc-t is a scale with a low margin of error, generating consistent results from one implementation to another. In the French study, the time between test-retest was 24 h, while it was two h in the German study, and in this study it was 72 h. [5, 6] The fact that ICC values in previous studies were higher can be explained by their having shorter time periods between test and retest.
The internal consistency evaluates whether the questions in a scale are correlated amongst themselves. [24, 25] In general, having a Cronbach alpha coefficient of 0.7 or higher is regarded as satisfactory. [26] The Cronbach alpha coefficient measured before and after treatment was 0.79 and 0.80, respectively in the study by Soklic et al. [6] and as 0.87 and 0.90, respectively in the study by Bolton and Humphreys. [4] In the present study, the Cronbach alpha coefficients for preand post-treatment were calculated as 0.877 and 0.907, respectively. These values indicate that the reliability of the BQc-t is at an acceptable level. In the present study, similarly to the studies conducted in the United Kingdom and Germany, it was found that Question 7 had the lowest factor loading (0.588). [4, 6] Despite the fact that the Cronbach alpha coefficient was higher than 0.4, compared to previous questions, it was significantly lower. When approached from the perspective of integrity of meaning, it is seen that the first six questions examine the patient's symptoms and their effects on daily life, while Question 7 examines the patient's individual efforts to eliminate the pain. It is considered that this difference in meaning distances Question 7 from the other questions in terms of measuring the same feature.
For testing external construct validity, Bolton and Humphreys [4] compared the BQc with the Copenhagen Functional Disability Scale, Neck Disability index (NDI), and SF-36 subscales before and after treatment in their study and, except for Question 7, they observed a statistically significant correlation among all subscales. The authors explained this weak correlation by asserting that the general health scale of SF-36 could not sufficiently reflect the subscale examined in Question 7, which is the ability to control the pain by oneself. In the aforementioned study, the social function scale of the SF-36 and Question 3 were not correlated for the external longitudinal construct validity. In the present study, before and after treatment, based on the external construct validity and external longitudinal construct validity results of the items on the BQc-t matched with the relevant subscales of the NPAD and MNDI, except for Question 20 of the NPAD which matched with Question 7 of the BQc-t, there was a positive, statistically significant correlation. In the study by Soklic et al., [6] correlation between these two questions was statistically significant, yet it was low compared to the others. It is considered that the reason for this result in the present study was related to the difficulty in comprehending the question by the patients. Question 20 of the NPAD questioned the effectiveness of painkillers; however, Question 7 of the BQc-t asked the patients to analyze their individual efforts to control their pain as well as the treatment methods they employed to this end. The reason for the difficulty in meaning is also related to the different question techniques. The increase in the VAS scores is numerically inversely related to the success in taking the pain under control; thus, the increase in scores for controlling the pain means a reduction in pain. Likewise, before and after treatment, based on the external construct validity and external longitudinal construct validity results of the relevant subscales of the SF-36 and the corresponding items of the BQc-t, there was a negative, statistically significant relationship. Bolton and Humphreys [4] and Martel et al. [5] compared the total scale scores of the BQc and NDI in their studies. They found the pre-and post-treatment external construct validity, and external longitudinal construct validity of the BQc as statistically significant (r=0.51, 0.71, 0.50 and 0.67, 0.61, 0.42, respectively). In the present study, when the total scores of the BQc-t with the MNDI and NPAD were compared, the preand post-treatment external construct validity, and external longitudinal construct validity of the BQc-t were found to be 0.698, 0.750, 0.727, and 0.763, 0.721, 0.833, respectively. All these results prove the external construct validity of the BQc-t.
In the study by Bolton and Humphreys [4] which evaluated whether the BQc measured clinical changes before and after treatment, the internal longitudinal construct validity was calculated and a statistically significant correlation was found. In the present study, the Cronbach alpha coefficient for internal longitudinal construct validity of the BQc-t was 0.898. Furthermore, for all the subscales, the internal longitudinal construct validity was considerably high.
Sensitivity to clinical changes of the scale is an important, but often overlooked subject. If the scores of the scale remain unchanged with clinical changes, the scale is considered not being sufficiently sensitive. Also, having a sensitive scale makes it possible to evaluate the treatment success. Bolton and Humphreys [4] calculated the ES and SRM values of the BQc with reference to Kazis as 1.67 and 1.43, respectively, while these were calculated as 0.80 and 0.83, respectively for the NDI. Martel et al. [5] calculated the ES and SRM values for the BQc as 0.56 and 0.61 and for the NDI as 0.51 and 0.58, respectively. In both these studies, the ES and SRM values of the BQc were higher than those of the NDI. In the present study, the sensitivity of the BQc-t to change after physical therapy by the Kazis and Cohen methods was found to be 1.23 and 1.36, respectively. In addition, the SRM value for the BQc-t was calculated as 1.48. In the present study, the ES and SRM values of the BQc-t were higher than the values of the NPAD and MNDI. These results demonstrate that the BQc-t is a scale which is sensitive to changes and that it can be used to follow patients. Furthermore, Bolton [27] indicated that an improvement of 13 points on the total score was associated with clinically significant improvement. In the present study, the MDC score of the BQc-t was calculated as 20.31. In other words, to identify whether there was a clinically significant change before and after treatment, a difference of 20.31 points between the total scores of the BQc-t was accepted as the threshold value.
In conclusion, based on our study results, the BQc-t is reliable, valid, and sensitive to clinical changes. All these results demonstrate that the use of the BQc-t in clinical follow-up is helpful in evaluating treatment results in an objective manner.
